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Paboyas nmporpaMMa JUCLMILJIMHBI pa3dpaboTaHa B COOTBETCTBHUU C CaMOCTOSITENIBHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pisa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUS MO HAMPABJIEHUIO
noarotoBku 04.06.01 «XuMuyeckue Hayku» Ha ocHoBe O6pa3oBaTe/IbHOIO CTaHAApPTa, CaMo-
CTOAATENIbHO ycTaHoBJeHHOro MI'Y numenu M.B.JlomoHocoBa (panee - OC MI'Y), yTBepx/JeH-
Horo [Ipukazom N2 552 ot 23.06.2014 r. no MI'Y ¢ yyeTom uameHenuit B OC MI'Y, BHeceHHBIX

[Iprkaszom Ne831 mo MI'Y ot 31.08.2015 r..

['ox (roabl) npueMa Ha o6ydeHue 2014/2015, 2015/2016, 2016/2017,2017 /2018,
2018/2019, 2019/ 2020



1. KpaTkaa anHoTauusa: Kypc paccuuTaH Ha acnMpaHTOB, 00y4aroluxcsl Ha Kadejpe HeopraHuyeckoil xXuMuu. Kypc 3HaKOMUT ciyliaTesei ¢
OCHOBaMHU MarHeTOXUMHUH C aKLIEHTOM Ha coeiuHeHUs d- U f-nepexoiHbIX METAJJIOB, C MAarHUTHBIMHU CBOMCTBaMHU CUJIbHOMAarHUTHBIX MaTepHa-
JioB (beppoOMarHeTUKOB U CBEPXIPOBOJHUKOB), C METO/IaMU U3MEPEHHUSI MAarHUTHBIX XapaKTePUCTHUK U 00pabOTKHU AaHHbIX u3MepeHUi. Kypc
COCTOUT U3 TpeX CBS3aHHbBIX pa3/esoB: pas3zesna 1 «MarHUTHble CBOMCTBA OT/AeJbHBIX MOHOB U 0OMEHHO-CBSI3aHHBIX KJIaCTepoB», pa3jesa 2
«MarHuTHble CBOMCTBaA peppoMarHeTHKOB» U paszesa 3 «KMarHuTHbIe CBOMCTBA CBEPXITPOBOJHUKOBY.

2. YpoBeHb BbIClLIIEro 06pa3oBaHUsI- NOATrOTOBKA HAYYHO-T€1aroruiecKux KaipoB B acCIMpaHType

3. Hanpasienue noarotoBku: 04.06.01 XuMruieckre HayKH, HallpaBJIeHHOCTb: Heoprannyeckas xuMus.

4. MecTo avcuuIIMHbI (MoAy/s) B cTpykType OOIl: BapuaTtuBHasa yactb OOIl, guciunivHa (MoAyJib), KOTOPYIO yYaIMKACad MOXKET OCBOUTD Ha
BbIOOD M3 CIIMCKA MPe/JIOKEHHBIX B IepUO/J 00yUYeHUs], OTMEUYEHHbIM B 6a30BOM y4eOHOM IJIaHE, B TeueHUe 1 uiu 2 roja o6ydyeHus, Bo 2 Wiu 3

ceMecTpe (o BbI60OPY acnupaHTa), 6J10K 1 «JUCHUIINHBI (MOLYJIH)».

5. [lnanupyeMble pe3yibTaTbl 00y4yeHHUs M0 AUCHUIIMHE (MOZYJI0), COOTHECEHHBIE C IIJIAHUPYEMbIMU pe3yJibTaTaMU OCBOEHUs 0O6pa3oBaTeib-
HOM nporpaMMbl (KOMIEeTeHUSMHU BbINYCKHUKOB)

KoMnereHnnus IlnaHupyeMble pe3y/ibTaThl 06y4YeHHsI 10 AUCHUIIIMHE (MOAYJII0)
CIIK-1: Cnoco6HOCTh NJIAHUMPOBATh M OCYLIECTBJATb CUHTe3 | 3HAaTh COBPEMEHHOE COCTOSIHMEe HAayKU B 00J1aCTU XMMHUHU TBepJOro Tesa B
TBEpJOTEJbHbIX MAaTEPHUAJIOB C 33/laHHBIMU CBOMCTBAMU 4aCTHU MarHUTHBIX CBOWCTB HEOPTAaHUYECKUX COeJTUHEHU I

CIIK-2: CnocobeH BBINMOJHATL KOMILJIEKCHOE HCCAe/JoBaHUE | 3HATh COBPEMEHHOE COCTOSIHWE HAayKU B 00JIaCTU XMMHU TBEpPAOTO Tesa B
06mUX U QYHKLHOHAJIBHBIX CBONCTB TBEPAOTE/JbHbIX MaTe- | YaCTH B3aUMOCBSI3ed MeXJy COCTaBOM, CTPYKTYPOH M MarHUTHBIMHU CBOMCT-
pHaJIOB C UCN0JIb30BaHUEM COBpeMEHHBIX QU3MKO-XMMHUYECKHX | BAMU TBep/ibIX BeleCTB

MEeTO/|0B; UHTEepNpPeTUpPOBaTh U aHAJM3UPOBAThb pe3yJbTaThl | BJlajgeTh HaBbIKAMM aHa/IWM3a MeTOOJIOTMYECKUX Npo6JieM, BO3HUKAKOLUAX
ucclelOBaHuU IIpY pelleHWH HCCIeN0BaTeJbCKUX U NMpPaKTHYeCKUX 3a/a4, B TOM YUCJIE B
MEeX/AUCIUMIIJIMHAPHbIX 00/1aCTAX, B 4aCTU UCCIe0BaHUSA MarHUTHBIX CBOMCTB
BellleCTB U MaTepHaJIoB




6. 06beM AUCHHUIIJIMHBI (MO,ELYJIH) B 3a4€THBIX €eANMHHUIAX C YKA3aHUEM KOJIMYECTBA dKaAJEeMHUYECKUX NJIK ACTPOHOMHUYECKHUX YdCOB, BbIJ€JIEHHBIX

Ha KOHTAKTHYI0 paboTy 06y4yarouuxcs ¢ npenojaBaTeseM (Mo BUAAM YUEOHbBIX 3aHATUN) U HA CAMOCTOSITE/IbHYI0 Pab0oTy 00y4YaroLUXCs:

06vem ducyunauHbel (Modyss1) cocmasasiem 3 3a4uemHble eduHuybl, 8ce2o 108 yacos, uz komopuix 40 yacose cocmas.isiem KOHMakmHas paboma ac-
nupanma c npenodasamesaeM (18 uacos 3aHamus A1eKyUoOHHO20 muna, 18 uacos 3aHAMuUA ceMuHapckoz2o muna, 4 yaca meponpusimusi mekyuezo
KOHMpOJ1s1 ycnesaemMocmu U NPomMexcymouvHoll ammecmayuu), 68 yacoe cocmasisiem camocmosimeabHas paboma yuauwe2ocsi.

7. BxogHble TpeboBaHUA [IJ11 OCBOEHUS JUCLUIIJIMHBI (MOAY/I), Ipe/iBapUTebHbIE YCAOBUS.

B cneyuanuTteTe UM MarucTpaType A0/KHbI ObITh OCBOEHBI 00111e Kypchbl «Heopranuueckas XuMus», «MaTeMaTUYeCKUN aHaIN3», «PU3UKay,
«Pu3uyeckKass XMuMHs», «KpUCTaNI0XUMUS».

8. CozepkaHUe AUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HaumMeHoBaHMe U KpaTkoe cojgep- | Bcero B ToM uucie
»KaHUe pa3/jesioB U TeM AMCHMI- | (Jackl)
JIUHBI (MOAY.If), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOA€elCTBUU C mpeno- | CamocTosTe/IbHasA pa6o-
AaBaTeJsieM), 4achbl Ta 00y4auUierocs, 4acbl
dopma nmpomMexxyTo4yHOM aTTecTa- M3 HUX 13 HUX
MY N0 AUCHUILINHE (MOAYJII0)
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Pazgen 1. MaruuTHbIe cBo¥cTBa oT- | 20 8 8 - - - 16 4 4
JeJbHBIX HMOHOB W OOMEHHO-
CBSI3aHHBIX KJIaCTEPOB
Pazgen 2. MaruuTHble cBoMcTBa | 16 6 6 - - - 12 4 4




dbeppoMarHeTUKOB

Pasgen 3. MarHuTHble cBoMcTBa | 52 4 4 - - - 8 42 44
CBEPXMPOBOJHUKOB

[IpoMexyToyHasa attectauusa 3ayem | 20 4 16
no Kypcy

HToro 108 18 18 - - - 40 68

8. O6pasoBaTe/ibHbIE TEXHOJIOTUHU.
TpaguuuoHHble nekyyuu. CeMUHApHI € pelieHreM 3aad.

9. Y4ye6HO-MeTOAMYECKME MaTepHaJibl /151 CAMOCTOATEbHONW PabOThI 0 AUCHUILIMHE (MOAYJII0):
[IporpaMma Kypca, pacrneyaTKH JIeKLUH, [IJIaH 3aHATHUH, lepeyeHb JOMallHUX 3a/[aHU M.

10. PecypcHoe obecneyeHue:

e JlepedyeHb OCHOBHOM U BCIIOMOTraTeJIbHOW y4eOHOM JIMTEPATyPhl KO BCEMY KypCy
OcHoOBHas JiuTEpaTypa

1. P.KapsivH. Maraetoxumus. M.: Mup, 1989.

2. C.B.BoHcoBckui. Marnetusm. M.: Hayka, 1984.

3. B.T.Kanuunukos, 10.B.PakutuH. BBegeHue B marHetoxumuto. M.: Hayka, 1980.

4. A.Bect. XuMud TBepZoro Teua, 4.2. M.: Mup, 1988.

5. B.Bykkesib. BBefieHUe B cBepXnpoBOAMMOCTb. M.: Mup, 1975.
JlonosHUTEe/IbHASA JIUTEpAaTypa

1. I.A.MumnH. MaruuTHble MaTepuasbl. M.: Beiciias mkosa, 1981.




2. A.ll.LManozemModd. Makpockonruyeckue CBOMCTBA BBICOKOTEMIIEPATYPHbIX CBEPXNPOBOAHUKOB. B KH.: Pu3nyeckue cBOMCTBa BBICOKOTEMIIE-
paTypHbIX cBepxnpoBoAHUKOB. [log pex. J.M.I'mu36epra, M.:Mup, 1990.
HHTepHeT-pecypchl

I1.E.Ka3un. MarauTHbie METObI B XUMUH.
http://www.chem.msu.ru/rus/teaching/kazin/welcome.html

e [lepedeHb UCMOJIb3yeMbIX UHGOPMALMOHHBIX TEXHOJIOTUH, UCII0JIb3YEMBbIX IPH OCYILECTBJIEHUHU 00pa30oBaTebHOI0 MpoLecca, BK/I0Yast
nporpaMMHoe obecriedyeHue, MHGOpPMalMOHHbIE CIPaBOYHbIE CUCTEMBI (IPU HEOOXOAUMOCTH)

e MaTepua/bHO-TEXHUYECKOE 0OOecrnieyeHre: 3aHATHS IPOBOJATCSA B 0ObIYHON ayJUTOPUHN C BO3MOXXHOCTbIO MOJIK/I0YEeHUSI TEXHUKU AJIs
JeMOHCTpALUU Npe3eHTalun

11. fI3bik npenojaBaHus — pyCCKUHU
12. [IpenogaBaTenu:
Kasun IlaBes EBrenbeBuy, a. X. H., kazin@inorg.chem.msu.ru

®oHABI OLIEeHOYHBIX CPEACTB, HE00X0AMMBIEe JIs1 OLLeHKH Pe3y/IbTATOB 00y4eHuUus
1. IlnanupyeMble pe3ysibTaTbl 00y4YeHUs NPUBEJIEHBI B I1.5.

2. IlpuMepsl BONIPOCOB K CEMUHApam

U=y

. OCHOBHBIE METO/ibI U3MEPEHU MAaTHUTHBIX XapaKTePUCTHK.

. lnamarnetusm. [lapamaruetrusm. 3akoH Kropu-Beiicca.

. [lapamarueTusM coeiuHeHU! d-3J1eMEeHTOB.

. [lapamarneTusM coeiuHeHUH f-371eMeHTOB.

. ObMeHHOe B3auMogencTBUe. MexaHU3Mbl 06MeHa. Tunbl oo6MeHa. OOMeHHble KJ1acTephl, IpUMepBL.
. [Ipupopa u napamMeTpbl peppoMarHeTrusMa.

. DeppoMarHuTHble MaTepuasbl: K1acCHPUKALUS U CBOMCTBA.

. OCHOBHBIE CBOMCTBA CBEPXNPOBOJHUKOB.

. CBepxnpoBoAsile MaTepUasbl: KjaaccupuKalys U CBOMCTBA.
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3. IlpuMepsbl AOMALIHUX 3alaHUUN
1. OnpepenvTe TeopeTHYeCKOe 3HAaYE€HHE YUCTO CIMHOBOTO 3P PEeKTUBHOr0 MarHUTHOrO MOMEHTA Ha MapaMarHUTHOM aTOMe U MOJISIp-

HY10 MarHUTHY10 BocnpuuMuuBocTb npu 27°C (0=0 ) g KzFe(CN)s.

2. OnpefienuTe TeopeTUYeCKOe 3HaYeHHe YUCTO CIMHOBOIO 3¢p($eKTUBHOTO MAarHUTHOTO MOMeHTA Ha NapaMarHUTHOM aTOMe U MOJIsAp-
HYI0 MarHUTHY10 BocnpuuM4uBOCTb pu 27°C ((ecau 0=0 ) g Mn2(S04)s3.

3. OnpefenuTe TeopeTUUeCKOe 3HaYeHHe YUCTO CIMHOBOIO 3¢p($eKTUBHOTO MarHUTHOTO MOMEeHTA Ha MapaMarHUTHOM aTOMe U MOJIsAp-
HYI0 MarHUTHY10 BocIpuUMYUBOCTb Npu 27°C ((ecau 0=0 ) gus K2S04*V2(S04)3*24H-0.

4. N3BecTHO, 4TO B coeguHeHuU Cas(P04)3CuOx (x=1-1.5) Meab NposIB/SIET NEePEMEHHYIO CTEeNEHb OKUCAeHHUS. M crob3ysl NpUBelEeHHbIE
HKe laHHble MarHUTHBIX U3MEePEeHUH, ONIpeiesIUTh COZlep>KaHre Me/IU B Pa3JIMYHbBIX CTEeNeHsAX OKUCIEHHUS.

Macca o6pasna 31.85 mr, Hanpsi?KeHHOCTb MarHuTHoro noJist 50000 3.

Temnepatypa MarHuTHbIA MOMEHT 006-
pasua
250 -1.40E-04
175 2.51E-05
100 4.84E-04
20 4.22E-03

5. OnpefesuTe MarHUTHbIA MOMEHT M MOJIIPHYI0 HAMarHM4eHHOCTb HacblleHud A ¢epputa MnFez04.

6. Ucnonib3ya Mogenb buHa, onpesesMTe MJIOTHOCTh KPUTHYECKOTO TOKA /I CBEPXIPOBOAALLEH IJIACTUHBI TOJIIMHON 1, IIMPUHON 5 U
JuinHo# 10 MM, ec/iv IMpPUHA TMCTepe3rca MarHUTHOTO MOMeHTa o6pasua paBHa 1 en. CI'CM B Hys1eBoM BHellHeM noJie. Onpeaenute
HaNnps>XeHHOCTb MarHUTHOTO N0JIS B LieHTpe o6pasna.

4. Tlpumepsbl TeM pedepaToB
1. MarHuTHbIe cBo¥cTBa KoMILJiekcoB Meau (1)
2. MarHuTHbIe CBOMCTBA KOMILIEKCOB HUKes(I]): paciyensieHre B HyJieBOM M0Jie
3. ObMeHHBbIe KJ1acTepbl HA OCHOBE OKCO- U TUJPOKcoaneTaToB 3d-MeTalJloB: MarHUTHbIE TapaMeTphl



5. Bompochl k 3aueTy
A. TeopeTuueckue Bomnpochl (1 Ha 3a4eT):
1. OcHOBHBIEe METO/bl U3MEpPEHUS MarHUTHBIX XapaKTEPUCTHUK.

. lnamarnetusm. [lapamaruetrusm. 3akoH Kropu-Beiicca.
. [lapamarueTusM coefiuHeHU! d-3/1eMEHTOB.
. [lapamarneTusM coeiuHeHUH f-371eMeHTOB.

. [Ipupoja v napameTpbl peppoMarHeTusma.

2
3
4
5. O6meHHOe B3auMo/ielcTBUe. MexaHuM3Mbl 06MeHa. Tunbl 06MeHa. OOMeHHbIe KJIacTephbl, IPUMEPHI.
6
7. DeppoMarHUTHble MaTepUaJbl: KJaccuPprKausa U CBOMCTBA.
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. OcHOBHbIE CBOMCTBA CBEpPXIIPOBOAHHUKOB.

O

. CBepxnpoBoAsiIe MaTepUasbl: KjaaccupuKalys U CBOMCTBA.
b. 3afjauu TUNa npuBe/ileHHbIX BbIllle IPUMePOB JOMAaLIHUX 3aJlaHUH.

MeToan4yeckue MaTepHuasbl JJid IPOBeJeHHUs NPOoLeAyp OLleHUBAaHUA pe3y/IbTaTOB 00y4YeHUs

3ayeT NpoBOAUTCA MO 6uaeTaM. busieT BKJIIOYaeT OJUH TeOpeTUYEeCKUH BONPOC U TPHU 3aja4dM. /I NOATOTOBKH OTBeTa aCHUPAHT MC-
N0JIb3yeT 3K3aMeHallMOHHbIE JIUCThI, KOTOpble COXPaHSATCA M0oc/1e IpUeMa 3a4eTa B TedeHHe roza. Ha kax/oro acnupaHTa 3anoJjHseT-
cs IPOTOKOJI ITpYeMa 3a4eTa, B KOTOPbIM BHOCATCSA BONPOCHI OMJIeTOB. B ciydae, ecsiv Ha Bce BONPOCHI ObIIM AaHbl YA0BJIE€TBOPUTEJIb-
Hble OTBETHI, aCIUPAHT MoJiy4aeT 3a4eT. BeJoMoCTb npueMa 3a4eTa O MNUCbIBAETCA YleHaMHU KOMUCCUY, IPUHUMAIOIIMMU 3a4eT.

[llkana OLl€EHNBaHHUA 3HaHHﬁ, yMeHHI;'I N HAaBbIKOB ABJIAE€TCA e,Z[HHOﬁ AJid BCeX JTUCHHUITJIMH (an/IBe,ueHa B Ta6m/1ue HI/I}KE)

INKAJIA U KPUTEPUHU OUEHUBAHHUA PE3YJIbTATA OBYYEHHUA no aucuunivive (MoAyJii0)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTcyTcTBHE ®parmeHTapHble 3HaHUA O61ue, HO He CTPYKTYpPUpPOBaHHbIEe CdopmupoBaHHbIe cUCTeMaTHYe-
3HAHUU 3HaHUA CKHe 3HaHUdA
YMenusa OTtcyTtcTBUE B nesiom ycneiHoe, Ho He | B 1esioM ycneliHoe, HO cojepaxallee YcnemHoe v cucteMaTU4yeckoe
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OTJeJibHbIe TPo6eJibl yMeHue ([,0- yMeHHe
NIyCKaeT HeTOYHOCTH HEelIpUHIUIIU-
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aJIbHOTO XapaKTepa)

HaBbiku (Ba1age-
HUS)

OTcyTcTBHE Ha-
BbIKOB

Hanun4yue OTAeJIbHbIX Ha-
BBIKOB

B niesioM, copMUpOBaHHbIE HABBI-
KU, HO HE B aKTUBHOU popMe

CbopmMupoBaHHbIe HaBbIKH, IPU-
MeHsieEMble NPU pellleHUH 33134




